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British Standard Method for

Determination of effective depth of hardening of
steel after flame or induction hardening

Méthode de détermination de la profondeur conventionnelle de trempe

aprés chauffage superficiel

Verfahren zur Bestimmung der Einhartungstiefe von Stahl nach dem

Flamm- oder Induktionsharten

Foreword

This British Standard has been prepared under the direction of the Iron and Steel Standards Committee. It is based on

1ISO 3754-1976 'Steel —

Determination of effective depth of hardening after flame or induction hardening’ published by

the International Organization for Standardization (ISO). A clause (4.1 in ISO 3754) relating to cases of dispute has been
omitted in this British Standard. Also, a designation is included for ‘other’ test forces and hardness limit values (see

clause 3) which was not given in 1SO 3754.

Compliance with a British Standard does not of itself confer immunity from legal obligations.

1. Scope

This British Standard describes a method for determining
the effective depth of hardening (DS) of steel after flame
or induction hardening.

It is applicable to:

(a) steels having hardened layers with a depth greater
than 0.3 mm;

(b) steel products or components which, in the
surface hardened condition at a distance of 3 x DS
from the surface, have a hardness less than the
hardness limit - 100, where the hardness limit is
0.80 x minimum surface hardness (in HV).

NOTE 1. For steels where the hardness of a part* at a distance

3 X DS from the surface is above the value of the hardness

limit —100 the method may still be used on condition that a
higher hardness limit is chosen for the assessment of the effective
depth of hardening (see clause 2).

NOTE 2. Where the conditions applicable in clause 1 are not
met, the definition of the effective depth of hardness after flame
or induction hardening should be agreed.

NOTE 3. The measurement of the depth of thin surface-
hardened layers with thicknesses of less than or equal to 0.3 mm
is described in BS 6286.

NOTE 4. The title of the publication referred to in this standard
is given on the inside back page.

2. Definition

For the purposes of this British Standard the following
definition applies.

effective depth of hardening after flame or induction
hardening. The perpendicular distance between the surface
of the product and the layer having a Vickers hardness

(in HV) equal to the value specified by the term ‘hardness
limit” when measured, using an applied test force of

9.807 N.t

It is a function of the minimum surface hardness required
for the part.

NOTE. It is permissible to use test forces different from the
reference test force 9.807 N, within the range 4.903 N to 49.03 N
if agreed. Additionally, by agreement, the Knoop or superficial
Rockwell methods for determining hardness may be used, in which
case the hardness limit value should be specified.

*The term ‘part’ is used to apply to either a product, component or a piece cut from a product or component.
1The test force of 9.807 N is achieved under the application of a load of 1 kg.
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3. Designation

The effective depth of hardening after flame or induction
hardening is designated by the letters DS. This depth is
expressed in millimetres and is applicable to the area
designated on a drawing of a part. The latter can be either
ground or not ground; for example, 1.5 DS represents a
flame or induction hardened layer having an effective
depth of 1.5 mm.

The use of another test force or hardness limit value is
shown after the letters DS, e.g. 1.5 DS 49/5625 represents
1.5 mm effective depth of hardening determined with a
test force of 49.03 N and by taking 525 HV as the
hardness limit value.

4. Determination of effective depth of hardening

4.1 Principle. The effective depth of hardening is
determined from the profile of hardness on a cross
section normal to the surface. It is estimated graphically
from a curve representing the hardness as a function of
the distance from the surface of the part normal to the
hardened layer.

4.2 Apparatus

4.2.1 Metallographic laboratory equipment for preparing
the surface to be examined.

4.22 Hardness test machine giving Vickers hardness values
for test forces including between 4.903 N and 49.03 N.

4.3 Procedure

4.3.1 Preparation of the surface to be examined. Section
the part in the appropriate condition, e.g. flame hardened,
to obtain a transverse sample (i.e. normal to the hardened
surface) for examination. Polish the surface normal to the
hardened layer on which measurement is to be made so as
to permit correct measurement of the sizes of the hardness

impressions. Take all precautions to avoid rounding the
edges of this surface and overheating the part.

4.3.2 Determination. Make the hardness impressions along
one or more parallel lines normal to the hardened surface
and within a band (W) 1.5 mm in width (see figure 1).

Increase the distance between the surface and the successive
impressions by steps of 0.1 mm (e.g. d; - d; ), the first
point near the surface being 0.15 mm from the surface (dy).
In the case of a large depth of surface hardening,

the distance between the impressions can be greater,

but maintain the distance 0.1 mm between the impressions
in the immediate area of the presumed hardness limit zone.

Make these measurements on the prepared surface in one
or more bands. For each band, plot the results to obtain
the curve representing the hardness as a function of the
distance from the surface.

NOTE. The number and position of the bands should be specified
on a drawing or agreed at the time of enquiry and order.

4.4 Expression of results. From the curve or curves plotted
determine, for each band of the surface in question,

the effective depth of hardening after flame or induction
hardening.

5. Report
The report shall include the following information:
(a) the description of the part and its heat treatment;

(b) the area of the part in which the tests were
carried out;

(c) the effective depth of hardening after flame or
induction hardening.
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Figure 1. P;)sition of the hardness impressions
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